Initial value ordinary differential equations arise in formulation of problems in various fields such as physics and Engineering. The present paper shows the method how to solve the initial value ordinary differential equation on some interval by using finite difference method in a very accurate manner with the formulation of error estimation.
Introduction
Differential equations are used to model problems in science and engineering that involve the change of some variable with respect to the other. Most of these problems require the solution of an initial-value problem, that is, the solution to a differential equation that satisfies a given initial condition. In common real-life situations, the differential equation that models the problem is too complicated to solve exactly [1] . There are numerical methods which simplify such problems and the one is finite difference method which is a numerical procedure that solves a differential equation by discrediting the continuous physical domain into a discrete finite difference grid [2] . Finite difference methods are very suitable when the functions being dealt with are smooth and the differences decrease rapidly with increasing orderas discussed by Colletz, L. [3] : calculations with these methods are best carried out with fairly small length of step. Suppose that the first order IV differential equation x + is obtained using the solution at only the previous points, then the method is called an explicit method. If the right hand side of (1.2) depends on 1 r y + also, then it is called an implicit method. According to [4] , a general p-step explicit method can be written as ( ) , , , , = +   The objective of finite difference method for solving an ordinary differential equation is to transform a calculus problem to an algebra problem [5] . Consequently the finite-difference methods consist of two distinct stages: I) Approximations 1 2 , , y y  , the "starting values" (we reserve the "initial values" for values at the initial point 0 x x = ) sufficiently many to calculate the values r f required for the first application of the finite difference formula, are obtained by some other means.
II) The solution is continued step by step by the finite-difference formulae; these give the values of y at the point 
Calculation of Starting Values
The starting values needed for the main calculation can be obtained in a variety of ways. Particular care must be exercised in the calculation of these starting values, for the whole calculation can be rendered useless by inaccuracies in them. Several possible ways of obtaining starting values are mentioned below:
Using Some Other Method of Integration
Provided that it is sufficiently accurate, any method of integration which does not require starting values (as distinct from initial values) can be used. Bearing in mind the high accuracy desired, one would normally choose the Runge-Kutta method: further one would work preferably with a step of half the length to be used in the main calculation and with a great number of decimals. of which as many terms are taken as are necessary for the truncation not to affect the last decimal carried (always assuming that the series converges).Several of the finite difference methods needs three starting values, and for these it suffices to use (1.4) for 1 v = ± ; this usually posses advantages over using (2.4) for v =1, 2, particularly as regards convergence.
Using the Taylor Series for y(x)
If
Using Quadrature Formulae
Using the forward difference relation, we have 
Here the procedure which is suitable for the construction of two ( )
, y y or three ( )
, , y y y starting values can be given. The procedure is completely described by the following formulae.
1) 1 0 0
Again we have the following formulae , , y y y can be obtained as; Thus alternatively three y values can be improved and the function values can be revised.
f f x y = and their differences. This starting process should be carried out with a sufficiently small step length.
Formulae for the Main Calculation
The next approximate value 1 r y + can be obtained once the values 1 2 , , , r y y y  at the points 1 2 , , , r x x x  have been computed. To do this the following methods are used.
The Adams Extrapolation Method
In the extrapolation methods we consider first the function 
The Adams Interpolation Method
Here the integrand ( ) ( ) 
For the exact solution y(x) we have the following formula 
With the remainder term * 1 p s + , for which an estimate is given by ( ) ( ) ( ) ( 
